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A Delay Efficient and Bursty Traffics Friendly MAC
Protocol in Wireless Sensor Networks
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ABSTRACT

Data packets from sensor nodes scattered over measuring fields are generally forwarding to the sink

node, which may be connected to the wired networks, in a wireless sensor network. So many data packets
are gathered near the sink node, resulting in significant data packet collisions and severe transmission
latency. In an event detection application such as object tracking and military, bursty data is generated
when an event occurs. So many data packet should be transmitted in a limited time to the sink node.
In this paper, we present a delay efficient and bursty traffic friendly MAC protocol called DEBF-MAC
protocol for wireless sensor networks. The DEBF-MAC uses a slot-reserved mechanism and sleep period
control method to send multiple data packets efficiently in an operational cycle time. Our simulation results
show that DEBF-MAC outperforms DW-MAC and SR-MAC in terms of energy consumption and

transmission delay.

Key words: Delay, Bursty Traffics, Duty—cycle, Energy Efficient MAC Protocol, WSNs

1.4 2

X4 AA YU ES Z(Wireless Sensor Networks,
WSNs)&= thge] 74 Al 2258 $829 3
w2t YA Yol HjEdte 2= g A, A
HA ZA, EA olF AE 52 }Jo]—oq
T A3 =2 A"
HEHIog, HZdde 4 &
AA 7e T EEE QA3

5 ofujet

*»
l-ﬂ

i

=
o

2 oo
f
i mlm .

=

Zé]li

gt

N o
-

W gy °
o = E ﬂﬁ

f

>

¢

)

(e}

e O X

WNE- B
AA 1%
= AN =5

BE =k

&
2,

A

4o
ox 12

2

¥ 2 ol [0 e

i
o
K

MXW} o and A
A Ho A=A H]E%BJ}
"r7]’ A 4
g ATES 2?&7] o
Eiﬂ% E%X—i_‘li AH&3517] 9%
Hol gti1-4]. gwrez WSNLS of
hoc) +&& 7HAH, %
HES o8 d3 ==
HFHoE A3 ==
Exo=z ?_]“5‘]—0:] NE]
Al o8 =
o Aa ==
HE

AA =&

oﬁmf'_‘

=

=
= Z(ad

AA sl H SR E Hol

% Corresponding Author @ Seong Cheol Kim, Address:
(03016) 20 Hongjimun-2 Gil, Jongno-Gu, Seoul, Korea,
TEL : +82-2-2287-5315, FAX : +82-2-2287-0072, E-mail
! sckim@smu.ac.kr

Receipt date: Nov. 14, 2016, Approval date: Jan. 17, 2017s

f Dept. of Computer Science, SangMyung University
(E-mail : hyeyun0201@gmail.com)

™ Dept. of Computer Science, SangMyung University



SN MM HIERAIUM XL HAE EciZol =

% dlole] Ed% el Z7te )

A
EE FHAA HolE A F=, &
x

MEY o W] YL

Q3o
‘3-< &

]
3 BAS s A3t7] Yl intensity regionS A A F
T 9 o] A4 =SS TDMA 4] 3 CSMA

32 Ezi o
(&
o

ﬁ;ﬂimz

W2al-g FAlol ARESEar, o] 2] X Hol| A= CSMA
W28 AFE3FE 9291 Funneling-MAC[E] Z2 &

a 9;101"]: ﬂEi ol & Eﬁﬁo}ﬂ Sikls y"é}d
duElES Q= e EAES VIR B =8
AE o3 7|2 ZEEZAY EAHE f4
st W2 HolH7F @AM A E = A A
A3} o2 E4&2 20 DEBF-MAC(Delay Efficient
and Bursty Traffic Friendly MAC) ZZ2 & & & A
ekstt}. DEBF-MAC 2 EZF 9| A= Sleep T-7Hol
Al 59 doly #Ale] FE gl A5 ]
8 €% dof WAUEES 7HRITh 8 v ojyet &
A A Y3 2o o ET) HYSHES AF s
o mEA o Tloly HH shte] AF F3ol A
AEL g o, dolg Lol AL wo| = o]

EEH 544 & & JEE Sleep 7RHE 2437
o B =79 AL e 2k o 2™ A=
¥ 7€ =25 ds) 28t 3ddAs &
= A Aot DEBF-MAC Z2EZ A o tis)
ARt 4deA e 71Ee ZEEZH] 45 vl
7} o] FojA 1, wupA g 5HME Ao E Yt}

2. AT

RMACI8]& duty-cycle 7]1HFe] MAC Z2EF 0|
), 9E] & U ELZ FxolA HolE szl AdEAA
cHl FEF Z2EZot o]E 938 RMAC

e AE AR2A HA HE F HAE
7] 9k cross—layer 8 HRE ALE
=& Sync, Data, :LE]EI Sleep

2 A= WAUES AHESTh
AFHAAE A E AH FAE 5 e 9 <L

o

N o o
ooy
» o
o rr

Buiyets

=
o

o e
=
a
1=
HU

A =
oA HE A Ut R
A5 HolEE 7IA+= ==& Data 73t W PION
zYde HEsteEd, o] PION Z#H Y2 IEEE
802.11 ZTEEZ RTS/CTS 9&& @33

gt MAC Z2EZ2 255

ip! PKT | incc]
Node A @I ! -

' |

vt Bl Pl pkT E@ [kt | acd

Node B B I oo

=1 pmmmm el

b e
Node C |

Syne Data Sleep

Fig. 1. RMAC Protocol scheduling,

Fig. 1914 & 5 xo] 3t 52 Ato]Fof A
= B¢ CAlAl Sleep 73t 9 AA wakeupdt]
dole A S AF3y FAE F A=A E €]

S8l Data 73t A HEl F& &3 PION Z# Y&

=0k A$3T) Data 71boll 4 PION Z# <& A
¢ =29 o] PIONS #2138 ==& Al ¢jsta ot
E ZE =552 Sleep 7oA A4l radioE off
3}l sleep REE E9{7t} 224 PION ZH Y&
A$3 =53 PION ZHYS FAF =88
Al x A 3ol wakeupste] HlolH A F ol Frod ek

g
S
z
K
)
=
Lo

=0 A4-E Data 730 B
. 234 RMACOIA #izle] dEe
TEo] A ZEE oA o] Folx] 7] u
Fol Ad A8 3=S w3 Data 73rollA4 PION
zH s AET £ Hud m=E50] A5 HH
F Ao AA A A AAE F
< 799, RMACOIA 9] & E
A (hidden terminal problem)® 213+ A4 ©) o] 51 =
E 2AAE dlAstr] $18 DW-MAC[9]e] A=
Atk DW-MACE RMAC Z2EZ3 nl3d7lA =
Sync, Data, Sleep2] Al 73t 2 Uo7 F7]3td
duty cycle MAC ZZEZo|t}. DW-MACAA =
Sleep T3t ==7} dlolHE AF317] 2138 wake-
up 3= Al 7ke] 5Y3d =7} Data 77l A SCH
ZYdes A4S A Lo L (one-to-one) Uﬂ7e]
H AlZbol| HiolHE AT R M vl F

< =t DW-MACOI A AH&-3F= SCH Jal“ 2
RMAC®| PION Z# Q3 22 IR =A==
g dolth ofe Fig. 25 DW-MACOIA szl A
HAo g T4 ==} F4 =& Abo]o AAIEH
< Ho] F1 At} Sleep TFXFollA B dlo]g
7 E =E+& Data T3HolA ¥4 SCH ZeE Y&
A$sted], o] SCH ZHldS A43 At SCH
ZY Y F3F Fkol UFoll Sleep 73l A HlolE ¥

o 3
ox XN
N
§ s

it
r“ =

n ofy 1!:1

il



256 ZEIOICINESE ==X M20H X2%(2017. 2)

Sync  Data Sleep
e <
Wake up to Send
T3 ! T4 )
1 —= Tk |
Sender S il
R
I"} to Receive AESGE .
; i3] | PKT I
Receiver 1 ) e

T(lam Tsleep
[5] scu [B
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